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UR SUCIETY 
SCIENCE EXPO: AN INTERFACE OF SCIENCE AND SOCIETY 


In modem days S&T underpins almost every aspect of human lives. Without it, many of the things that we take for 
granted would be unthinkable. S&T has in fact been an integral part of human society that is why even developing 
countries like India are spending significant amount of their resources for research in S&T. In fact, Pandit 
Jawaharlal Nehru realized the significance of establishing strong foundation in S&T and was instrumental in setting 
up of several scientific institutions and public sectors of eminence immediately after India's independence. He 
described these institutions as ‘Temples of modem India’. India has a very well developed indigenous S&T 
programmes with a host of internationally acclaimed research scientific institutions playing pivotal role. 





The process of scientific research may not be complete unless the fruits of research are fully made available to the 
society. This needs popularization of the research activities and their achievements. Populanzation was 
traditionally seen as a low status activity, unrelated to research work, which scientists were often unwilling to do and 
for which they were probably ill equipped. Essentially, popularization was not viewed as part of the knowledge 
production and validation process but as something external fo research which can be left to non-scientists or ex- 
scientists as part of the general public relations effort of the research enterprise. 


With the changing times, the necessity of taking the message of scientific research has been strongly felt by the 
research institutions and these efforts have now started yielding social and economic benefits to the society. This 
activity of popularization has gained momentum and the present Science Expo is an attempt in this direction. 
Science Expo event will be showcasing the research works of some of the scientific institutions that are located in 
Lucknow city. 


Though the public recognizes that S&T is an integral part of their very lives, yet not many young people, specially 
the children see ‘Science’ as an interesting subject. This has resulted in persistent fall in the number of students 
taking up Science as a career. In order to arrest the trend of decreasing interest in Science specially amongst 
students, we have to carve out new programmes and initiatives through which we can inform and enthuse the 
public at large and students in particular about the fascinating thrill and benefits of choosing scientific career. As 
India continues its quest to construct the world’s most competitive knowledge-based economy, the demand for top 
research talent is set to grow massively. If more young people do not join the ranks of the scientific community, this 
shortfall will become even greater and therefore we have to attract young talents into science stream. 


Regional Science City, Lucknow and other scientific institutions in the Lucknow have specially planned the Science 
Expo event expressly to create awareness among the school/college students; bring them face to face with 
practicing scientists; and also to motivate them about the benefits of choosing science as their career choice. 


The Science Expo-2009 will show case the scientific research and developments that are taking place in 15 
participating institutions namely Biotechnology Park, Lucknow, Birbal Sahani Institute of Palaeobotany (BSIP), 
Central Institute for Sub-tropical Horticulture (CISH), Council of Science & Technology, Uttar Pradesh (CST,UP), 
Central Institute of Medicinal & Aromatic Plants (CIMAP), Central Drug Research Institute (CDRI), National 
Research Laboratory for Conservation of Cultural Property (NRLC), Geological Survey of India (GSI), National 
Botanical Research Institute (NBRI), Indian Institute of Toxicology Research (IITR), ISTRAC-Ground Station a unit 
of ISRO, National Bureau of Fish Genetic Resources (NBFGR), Lucknow, Research Design & Standard 
Organization (RDSO) and Sanjay Gandhi Postgraduate Institute of Medical Science (SGPGI)). 


Scientists and volunteers from these institutions will be interacting with the visitors specially the school children and 
will be untiringly explaining the scientific developments and works that are being carried out by these institutions. A 
series of programmes, competitions, activities and popular science lectures will be held during the five day Science 
Expo-2009 event. Itis hoped that the Science Expo event will provide an opportunity for the visiting public specially 
the students to come closer to the realms of scientific research and understand the joy, agony and ecstasy of 
scientificresearch. This experience, itis hoped, will motivate children to opt for scientific career. 
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Biotechnology, a frontier of science offers enormous possibilities of its use as a premium precision tool 
for the welfare of society and creation of wealth for sustainable commercial and socio-economic 
development. Biotechnology also offers immense commercial and socio-economic potential for the 
development without destruction 


Lucknow, the proud capital of Uttar Pradesh is well known for its traditions and culture. Itis also an elite 
center of Science & Technology with several National and Regional institutions par excellence. In 
recognizing these strengths the city was declared as “Biotechnology city” on January 3, 2002 during 
89th Annual Session of the Indian Science Congress held at Lucknow. 


With its 15 institutions and 22 scientific bodies, the city is proud to have produced renowned scientists, 
doctors and professionals occupying pivotal positions in industry, education and scientific bodies. This 
makes the City unique in its scientific and academic pursuits. 

With the aim of promoting biotechnology and utilizing the existing strength of scientific resource in the 
State, the Biotech Park has been set up on eight acres of land in the vicinity of the State Remote 
Sensing Application Centre and ISRO Telemetry, Tracking and Command Network (ISTRAC) at 
Jankipuram, Kursi Road, Lucknow. 


Biotech Park has made a significant impact in a short period of its existence. It is now fully functional 
with nearly 50,000 square ft. of air-conditioned area utilized for Bio-business and Incubation Facility 
apart from bio R& D units by the entrepreneurs for setting up their R&D and production facilities. 
Additional nearly three acres of land has been leased out to biotech companies as build-to-suit space. 
The Park is now developing 20,000 square-ft commercial wet lab building that shall accommodate 
nearly 15 wetlab suites. 


The setting up of the Biotech Park has created a great awareness and enthusiasm among the 
government, academia and industries in U.P. Itplayed a major role in formulating the Biotech Policy of 
the state announced in 2004, motivated local scientists and entrepreneurs to venture into 
Biotechnology. 

The Park has made substantial contributions to the National Mission on Biofuels by developing four 
high yielding and oil rich varieties of Jatropha curcas and providing technical know-how for 
development of good nurseries and quality planting material. The Park is providing consultation to the 
a in the field of biofuel and necessary technical guidance, planting material and monitoring of 
the plants. 


Another major contributions of Biotech Park has been the training of the young students and farmers in 
the filed of Bioinformatics and Biotechnology. About 450 students and 700 farmers have been trained. 


The Park has already attracted 16 entrepreneurs who have created over 200 new jobs and the 
expansion of their activities would lead to 800+ new jobs in next three to four years. The park with its 
three units and activities has become a hub for sourcing, incubating and development of biotechnology 
based enterprises and the investments made by the government and the industries will lead to 
development of State and generation of rural employment. 

The Park changed the paradigm of how science, biotechnology and entrepreneurship can be clubbed 
for the benefit of stakeholders and the society. The Biotechnology Park, Lucknow has also been a 
trend-setter since it became fully functional in a span of three years from inception to maturity and is a 
showcase of innovation industries and a model of active collaboration between industries, research 
institutes and academia. 
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Birbal Sahni Instit 
Birbal Sahni Institute of Palaeobotany (BSIP), Lucknow, an autonomous institution of the Dept. Science 
and Technology, New Delhi Located on the University Road, Lucknow, the Birbal Sahni Institute of 
Palaeobotany is a unique institution in the world, founded by late Prof. Birbal Sahni, FRS, in 1946. Itis 
exclusively devoted to Palaeobotany- the study of fossils and related disciplines. Its a science dealing 
with evolution of life, especially plant life, and the medium to understand these mysteries is fossils 
representing life forms which can be billions of years old. The approach is inter-disciplinary, involving 
Botany, Geosciences, Physics, Chemistry, etc. 


Plant fossils are found as impressions, compressions, moulds/casts or petrified forms. Life-forms in 
fossils from Precambrian to the recent are studied at BSIP. Scattered fragments may have to be put 
together to reconstruct the whole plant. In addition, one also finds the minute pollen grains and spores 
which are typical of the vegetation they belong to, and survive for millions of years buried in sediments. 
They help in reconstructing the scenario of the vegetation of the bygone era and also help in deducing the 
age of the sediments. 





The past vegetation-scenario helps us in figuring out the past climate changes. But it is important to tag 
these climate change events to a time scale. This is provided (upto the past 40,000 years) by the 
radiocarbon dating laboratory, the only such national facility in the country. Dating and study of samples 
of Archaeobotanical interest is critical to understand the evolution of culture and civilization and the 
archaeobotanical remains help to interpret the agricultural practices. The studies have also led to 
interesting pieces of information, such as use of henna, shikakai and aanvala during the Harappan 
period. The samples for all these studies are collected from all over the globe including polar regions 
which have been visited by various scientists of the Institute. Gondwana sequence vegetation (about 30 
crore years ago to about 13 crore years ago) is of major interest because Indian coal formed from it. 
Scientists also study tree-rings (dendrochronology) to deduce palaeomonsoon/climate and palaeo 
earthquakes. 


Palynofossils, including pollen, spores, acritarchs, dinoflagellate cysts, etc occur on continents as well as 
in oceans, and offer clue to the age of the rocks, correlation with other rocks and also evaluation of the 
source rock for hydrocarbon potential. It helps in deciding about stopping or continuing the drilling which 
is an expensive process. Work is also done on the organic petrology to evaluate the quality of coal and 
the Coal Bed Methane potential. 


The museum of the Institute is a rich repository of fossils from all over the world. Aspecial attraction is the 
foundation stone with 77 fossils embedded by Prof. Sahni, which was laid by Pt. Jawahar Lal Nehru in 
1949. The Institute boasts of one of the richest collection of literature on the subject. It also has a 
herbarium for offering comparison between the past and present vegetation. There are excellent optical 
microscopes and also scanning electron microscope. Thin section-making facility, well equipped 
maceration and section cutting labs, computer centre and elemental analyser form the infrastructural 
facilities. 


The Institute publishes catalogues, atlases etc on special occasions besides a Newsletter as well as an 
international research journal ‘The Palaeobotanist' periodically. Scientists of international standing are 
commemorated through Medals and Commemoration and memorial lectures. 


The Institute offers opportunities to bright young science postgraduates/ doctorates as and when 
positions become available. At present Dr. N.C. Mehrotra, a well known palynofossil expert, is Director of 
the Institute. Prof. Ashok Sahni is Chairman of the Research Advisory Council and Dr. T. Ramasami, 
Secretary, Dept. of Science & Technology, New Delhi is Chairman of the Governing Body. 


TE 





ute of Palaeobotany (BSIP) 





Central Drug Research Institute (CDRI) 


Central Drug Research Institute (CDRI) owes its birth to the vision of India's first Prime Minister, 
Jawaharlal Nehru. [twas the seventh in the chain of the laboratories set up in India and the first one in 
Lucknow as a vision of Nehru to transform India through science and technology. The CDRI was set 
up with the objective to carry out drug research in all its aspects and to build a strong scientific and 
technological base for the development of the pharmaceutical and drug industry in the country. The 
historical monument, the Chatter Manzil Palace built by the Nawabs of Awadh, and tumed into one of 
the most exclusive clubs for the Britishers during colonial rule, was given to CDRI to house the 
laboratories. CDRI was formally inaugurated on 17" February, 1951. It started with changes in 
building to set up laboratories and after initiating five divisions and hiring a skeletal staff of scientists 
and technicians, to grow over five decades to emerge as an internationally recognized centre of drug 
research and having made significant contribution to science, drug discovery, manpower 
development and the growth of the Indian Pharma Industry. 

The Institute's significant contributions are twelve new drugs developed till date, several 
commercialized successfully in the past and currently four products are in the market- one 
contraceptive pill for female, two anti-malarial drugs and one herbal remedy for memory improvement. 
Besides several process technologies developed were commercialized in the past, and three 
successful ones currently in production are Artemether, |-Ephedrine and Dextropropoxyphene 
Hydrochloride. 

The Institute possesses some of the most modem facilities and infrastructure and capability in frontier 
areas of drug research. Anew state-of-the-art institute for drug research is under creation. 

R&D SET-UP & FACILITIES: The Institute's research programmes are oriented to meet the 
challenges of the post-genomic era by using new knowledge tools and technologies available in the 
fields of proteomics, genomics, structural and molecular biology which aim at development of target 
based drugs of high efficacy and safety. 

The institute's regulatory studies set-up (pharmacology, toxicology, pharmacokinetics, quality control 
& standardization and toxicology) is a major strength and a valuable resource for the nation. This was 
strengthened further by commissioning of two BSL-3 facilities for tuberculosis research and 
completing the preparations for the establishment of GLP laboratories in several divisions in the 
institute. Last year witnessed operationalisation of in-house anticancer screening facility using cell 
lines from ATCC covering activity against cancer of pancreas, ovary, prostate, colon, breast, lung and 
cervical cancers. . 

The other major research facilities include robotic multiple organic synthesizer for construction of 
chemical libraries of compounds, high-throughput screening facility for quick screening of large 
number of compounds, and structural biology facility for predicting molecules for structure based 
design. Besides, confocal microscope for investigating mechanism of drug action, DNA-microarray, 
proteomics facilities and CD-machine for various molecular/cellular biological studies, and state-of- 
the-art transmission and scanning electron microscope facility for better understanding of drug action 
at molecular level have been installed. 

R&D PROGRAMME; The institute's main focus is on development of new drugs, pharmaceuticals, 
technologies knowledge base and manpower. The R&D program of the Institute has been structured 
with regard to the national needs and international developments. 

PUBLICATIONS & PATENTS: The Institute has published over 8500 research papers in reputed 
Indian and foreign journals. In recent years emphasis on high impact journals has improved the 
quality of publications. Till date the Institute has filed about 820 patents out of which 530 were filed in 
india and about 290 abroad. The number of patents granted is 460 (India 365; foreign 95). The 
number of patents abroad has steadily increased in last few years. 
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Central Institute of Medicinal and Aromatic Plants (CIMAP) 


Central"Institute of Medicinal and Aromatic Plants, popularly known as CIMAP, is a frontier plant 
research laboratory of CSIR. Established as CIMPO in 1959, CIMAP (reorganized with full R&D 
mandate in 1978) is steering research on medicinal and aromatic plants (MAPs) from Lucknow 
HQ with its four Resource Centres, (Bangalore, Hyderabad, Pantnagar & Purara) representing 
different agro-climatic zones of the country for multilocation field trials and research. Now with two 
Resource Points added, one each at North —East Institute of Science & Technology (NEIST), Jorhat 
inAssam and Indian Institute of Advanced Research(IIAR), Gandhinagar in Gujarat for dissemination 
of MAPs technologies, CIMAP is marching ahead on its well defined mission of “Green Path to Better 
Health and Life”. 

CIMAP continued to make its distinct visibility through the biovillage mission with crops like Vetiver in 
UP, Withaniain Andhra Pradesh, Patchouli in Karnataka plus newer dimension of integrative five crops 
package in the aroma biovillage programme initiated for Salinity affected belt of lands in UP. Mint crop 
spread fo some newer areas in the state of Uttar Pradesh, Bihar and Punjab. About 2000 ha area was 
brought under cultivation of some important medicinal and aromatic crops by the efforts of CIMAP 
scientists directly during the current year. 

Two improved varieties CIM-Hariyali (Rosemary) and CIM-Shakti (Asparagus) were added to the 
portfolio while new technology of vetiver as annual crop was another landmark. in the breeding and 
genetic improvement efforts, the plants that reached genotypic identification level included Ocimum. 
Lemongrass, Poppy and Stevia. The technology efforts for reaching the industry with significant 
progress included hepatoprotective molecule, plant growth promoter and antimalarial drug 
candidates. Processing technologies for Aloe vera, rose scented geranium and Salvia also took 
shape. 

CIMAP continued its outreach approach in form of technology licensing and consultancy assignments 
and made a significant progress in collaborative projects with industry. Agreement for pre-licensing 
evaluation of plant growth promoter calliterpinone and Albizzia lebbeck extract effective against Bt- 
cotton signed with JK Agri Genetics, Hyderabad. Some of the new major facilities that came up 
came up at CIMAP include Industrial Technology Centre, National Seed Quality Facility, National 
Quality Referral Lab and launching of Botanical Reference Substances (BRS). CIMAP got recognition 
as Designated National Repository (DNR) by National Biodiversity Authority (NBA). 

CIMAP was presented ‘CSIR Award for S&T Innovation for Rural Development 2008' by Dr ManMohan 
Singh, Prime Minister of India on 20" December, 2008. 

CIMAP launched project 'Sakshama’ with DBT's support for rural unemployed women by imparting 
training to them on fragrant agarbatti and rose water making. CIMAP organized 32 entrepreneurship 
training programmes in different parts of the country through which farmers and entrepreneurs were 
provided technical knowledge and guidance for Cultivation, processing, marketing, etc. On the human 
resource development front, several programmes including JNU-CIMAP Ph.D. programme ,CIMAP 
Certificate Course , summer and winter training schools,etc were organized for students and 
researchers. 
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eda sae amar deat (di.sarg_Wa.Fa._) 


Tem, Arak G aearaars 4 fears 4 Ricax, 1972 SI OY BA HAMM Sa H GIF SA G 
fait usaail ox wit GX Suet Scares acm fod al weal eit) feats 1 GA, 1984 SI Sa 
oad aR Feri sqaIM CI S wT FH Gt Ges Sr oil urd Ba | Se silexr A aH 
aa Gaal wl afer far war aden saan Sala SUIS al GVA } BI A 
aH, apRed, Tha, staan, 3a cen ar welt S AAT degall oe age wets fre Pra aT 
Seasick fer word xeraaeear a 1a bameee a Ben BI Su OF al 4 wite 4 fared fear var 
#| sual Gu wRay aaah —Vaarel Vs We 13.2 BCA GTB] Bel ae G acta sania 
oftay a @ cen get oReM ea al agene| Wend 4 @ alsa ada warad sy 
uRatcrTr (sare wal) & GRaea wrasse or vers Wi faa 2) Per 4 waa BI, FA 
Wea SreAeaT 
e fat wri S am (721), ee (114), THaT (82), Fer (64), ciel (35), sifaet (35), GIPFA (45), 
waF (38), Hast (30), SAeit (24), Her (17) den lat (30) S aaa eal / aT ST Mats HR 
Sid! IM & yas oils da 4 Gata Tale | saa Homes Wo oq afralea fear ar ver 
@ en difed fastsar diel Gadaal ar sedaia foe / dar fae ar fasta eet @ fery 
ferar GAT YET = | 
eo aiftaar (snare 7 oda] Tae), sera GIATIe 7 aaRtat) AMA 3A a) Wax foes, Gi 
Rafa wo @ wacae & cer ag cen seavisiia aon Ff fata Ht amar wad! & cet 


alex —51 HY Galea eq GN fear GT War z | 
@ UG Atel, Ta—39, end oo 98 Tew ee en Pra wT 


Hes ST GAM POST Ae GST TAT | St fea HT SAT 
e aleld Ud Cael Wel arent Vac AAG BASE |i al fai roa rt array 
e tlossovTaoTdo—sI—1 TeN sel i aaa aot at fet fraer aaa dh 
fear rar en, al aafed & fog Gt we fear ware | 
© STF (48) eT SHWE (22) # si et ay eae ess ic etait a 
ara, ar, du, gui, aaar cen Pris are seit aaaga weil oe 
aI a GH GNI z | 


ood & fhe & aif wefteaa a Palka aea & fore Glosnsovao dade a seared 


fore 37a | 
e314, SSE GA Hae S WH ani @ voilgr ae & fay weliioal ot aaalad far 


Ta | 
@ 31h St axed fq & 400 el G5 x 5 Ho Sl GN We ae awa H Salelale Val foea S 
555 diel #Y 3.0 x 6.0 Mo gat ufa dacax A waa ara dhe Woo veld ol aMelep far var 


2 | 
eo 4 8h ae wane arsine ox Sa—-aRRefae ar sera far var ae aA A wet 
Aa] Ge aay hl Gael & fee dele faa wt ae 2 | 
oy 4 eA diel AR al Hae Hie Gl GEN wl vers @ fore Pensa golria aifed avs + 
Yea Hl Head TAH GAT aT | 
WS Fora er 4 what seat ¢ orl Bar va Gea vals at far crear ge 1 Fae fera 
Titsal, vexifral, aenfte—pae oda sat vd cehfaas al, anfe & arr fear va 
ana ol Graert dt ard! #1 Gee ent fear vd ary vsiftal Hl aay Gal va dente 
Werle €f are 2 | 


Central Institute for Sinneiied Horticulture (CISH) 
The Central Institute for Subtropical Horticulture, Lucknow was started as Central Mango Research Station 
in the homeland of world famous Dashehari variety of mango on 4” September, 1972 under the aegis of the 
Indian Institute of Horticultural Research, Bangalore for conducting research on various aspects of mango 
and increase it's production. On 1° June, 1984, it was upgraded to the level of a full-fledged Institute and 
named as Central Institute of Horticulture for Northem Plains. Several other crops were added to its 
mandate and it was renamed as Central Institute for Subtropical Horticulture on 14 th June, 1995 for carrying 
out research work on various aspects of subtropical fruits like mango, guava papaya, aonla, bael and 
underutilized fruits. It is located at a distance of 25kms from Lucknow on Lucknow-Hardoi Road at 
Rehmankhera in the vicinity of Kakori and Malihabad, the famous mango belt of Uttar Paradesh and home 
land of Dashehan and other choicest varieties of mango. It's experimental farm spreads over an area of 
132.5 ha comprising 4 blocks located at Rehmankhera. Its other campus comprising 13.2 ha is located on 
Lucknow-Raebareli Road for training, nursery and residences. The project coordinators cell of All India 
Coordinated Research Project on Subtropical Fruits is also located at this Institute. 
Institute has four Divisions: Division of Crop Improvement, Division of Crop Production, Division of Crop 
Protection & Division of Post Harvest Management. Besides this, 4 supporting units, Project Monitoring & 
Evaluation, Library, Art & Photography and Farm Management are also there to provide facilities to 
scientists. Institute has excellent Technical Information Center and ARIS Cell depicting Institutes major 
achievements. 
Mandate 
e To undertake basic and applied research to enhance productivity and develop value chain to 

major and minor subtropical fruits. 

e Toactas national repository of above fruit crops. 
e Toactas a Centre for human resource development and provide consultancy to stake holders. 
e Todevelop linkage with national and international agencies to accomplish the above mandate. 


— 


Major Achievements 
¢ Germplasm/accessions of mango (721), guava (114), prea (32), bael (54), litchi (35), aonla 
(35), jamun (45), khimee (38), mahua (30), tamarind (24), ping 8 (17) and karonda (30 
nk. The evaluation an 


were collected from different locations and maintained in field gene 
characterization are being carried out and the germplasm with desira 
breeding programme for developing the varieties / hybrids 
e Mango varieties, Ambika (Amrapali x Janardhan Pasand), “Arunika” (Amrapali x Vanraj), regular bearer 
poll aa good potential for domestic and export market and CISH-M-2 (Dashehari x Chausa) have been 
released 
e Hybrids, H-39, H-1084 and H-949 of mango were found promising for regular bearing fruit colour and 
quality. 
* Lalitand Shweta, two open pollinated seedling selections of coloured guava have been released. 
« Two bael varieties CISH-B-1 and CISH-B-2 selected from the seedling population have been released. 
e DNA finger printing of mango (48) and guava (22 accessions) was carried out. 
e GIS tools were used for determining eco-geographical preferences of mango cultivars. 
® Jocnohes to rejuvenate old and senile orchards have been standardized for mango, guava and 
aonla. 
High density planting for mango cv. Dashehari with 400 plants ha’ spaced at 5.0x5.0m and guava cv, 
Allahabad Safeda with 555 plants ha’ spaced at 3.0x6.0m were standardized. 


Institute undertakes programmes of transfer of technology for end users through gosthies, demonstrations, 
exhibitions, scientists-farmers interaction, radio and TV - etc. ech chad rammes are being regularly 
organized for entrepreneurs and trainers er lture development. Institute provides 
consultancy service and scientific advices to farmers and tiie: on various aspects. 


ble traits are being used in 





fasia va glatPret oye, soyo 


fasra vd iene oRee, ou. fasta va viele fear, Gu. area @ Ueei@ Pea A 
Gragera wes Uae 1860 @ srarfa dolla wH carers Ve Gen s| URve aT Fey 
Seeey wea F fos VE Meira S anew Maw, ors wd Gas sat a agra Sag HRA 
yes 4 fasra wd dienfral @ aa 4 wedta vd oeavisfta eaeuy fe@ita ef wel aia 
shea oer er afr Re cane A get we 


afafarat / or eae 

ila Sell SE ae Afsna areal, ara Geral, seta Geri / 
fasaftercal, ere ser vd flora valasnensi a areata aril } aeaa S araara 
fasta al dem cen Fal sagen cede or sea, Ascayel asi A Pex sie vatieia ST 
wart seta fae, fis dar vd cea, dfe warcr aeemt fara vd ola wrenhrat 
faere snfe ok arena Grr /orinal pt weaned Hee Gar z | 

fas vd vara @ aaa eal 4 ster: 
Mea Wee dor & santa fara & fas tf fasal & aaa aaeRe sal 4 se 
chau ués aq Ban te teltee® O eeetey Sere ate sear’ ecearaal @ 
ee ee ees qaleified USaa, 
Winer ugen, afea asdu, aaicified aedau, fea asda, aef asda cea 
ardary freer vrenhret eat 4 sara at ord & | Sa URalomsi el Ree @ aatet fasrasit q 
gral fastest ae Yealodt six ayaa fear Gar & | Me wetorTSH oR URGE ETT Wed fara 
fasisst Utd / Gates uta ot Geqical St oa ae S SIRT Grane aA a 
ns Roe Tea TAS GASH HI AFA HI KAtaw ler Pe HE ST VATA | 


Deter eae s sexta OA hora dh ath feed fone iter Rory, 25 


ce ee) oF Regs wera & Pore By Ra were A eH Se 


sie a 

veltcn fers & fer fasta vd vietPrat & aa 4 fei sera sara Rien ore akon Yarsil 
ol URa ae faire aap g geernra wf oe senna preisat wl ves at ufafted Weenail 
® ey SB safer Heal ae @, ors TRISH SI BR Gaps Yarsil Hl kaa area’ FARA 
oT Wh ak wad aaa S geri @ fery aa Vor Boia ef Veh | MRAHs Vd Was Wes HT 
sartcn ffore eg facia reer wars fear Gitar é | 

sie Urread at aaa A Wee: 

Sr €ar wd detent & axria vele at & fae Wh fa aenhe afafatrat at 
arate qerar ore @, ers same of fess aH wualeral ¢ saat soalhrar ot Gren 
ITS Ge EU Gad Vlad HR oT deay SAT GT US she Ga den Wa, wri, aa ak 
Ugiet wr wre dreary wiite et | eel ereips uve Err Wa, atry asa vd letfrest dea 
sat aRee err fran eax ox waite fren fase ae, rah seer foronfrert & am aera a 


ee ches 3 guar en va sentra d dae wd SAS cheftaa S ys wh wrial ve 
Treafeferay Beara 


wl araiferd px Geafed Hwa ula @| foraa cara, feo cen stlere 
rat Geant fra warar 2 | 


id 
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fasta va uleatfiray aReve, vouo 

asihre Ga ater : 
dst VAM Berl & serta oes ena ufe af Gere vest A wey srerar fara 10 asl S weer 
4 ord ated diel, celaiftel, Real vd qaardual at sad dices dana 
sree eg fs dena wari ven fess tka, fast yt, gar dene grea, fasia 
UIA TR, ate Genie, fasta Ree Ga ce Aa setae BAM Ta SG yRepa fore 
uid & | Ue GM dente char, seu, UST TA WR SIAM aaa d flora anf oq 
wer fet oid & | 
sFewrmel aeagne — ware fasluex qeal @ fav stam urea: 
Sarre Aqagel, Tee UR Halas was otae 8 erg & ai wana fsa a BT 
sacle 4 fa was aet fersirgal Gr Saas SF VTA & | GAA HI Blea Wels Hr 
fecal 4 aeragren 4 ait ar vasa Geran Gren @, fora4 vast eg dis ad @ Gor s axle wl 
fepe ma Hal Val &| Yele wi aH srafet oor 35.40 fae aw 2 | sae aifeflad aera 
at fat Fecal Salcha Fea HT selena, colkkenly grr uberis srearsia sacar 
a ee 

at dif Gare Gem b ye w gfera wad ev welfet gear galas vad 
Fetes URGE, feast wa wrenfret ferrrr, aNd Uae, ag feet S wear S difea wre 


RAT GT ear BIA IN eg Verve Yaa! Ha Hl wags wl wal f) Ge eres 
ase, far nr aiftenext aga wie, ater ani ace te csucieedh or 
ove wert and og ufos en ora S| 


ut olenhrel — year a asa eral vd ana fare : 

eft, Sar, Qe 4 Wise ded ares, fafeoa a xareey yale a Goll S aa F vig slater 
& aeararh soart & sftera~saa arora Hr yer aS 1998.99 afters aeor ¥ far wer err | 
ate fare CRUSH & Uae Sat AGT & seria wv, yw. cla wrenfrat Aife—2004 ae 
GU. Ud Wat ae GH CIC, Tae H WH, oes ve gales Aealarr SR aaas 
ot a Seem ae eer Tee 

wt — site faare aRatcrt : 

tq vteitfrat — hl elaine oe eee 
URASrTY Seat Weer 4 fer fas denft Gensit vd favafdenreral 4 farfaca at ore = | 
qWaeMicitcl a wai 4 waar aM H Vaca Y tal GT Usfexe OM SA faa wrens 
Sahar fear GATT e | 

wld vletfray fer : 

Teh Up screl Gl Gear 4 Gta wratftrar m aaa S wre Yen, fafeca va vareg, oy 
faere ¢ Wor Yor, Talat g Gol Vt aera Wrens & was 4 aaleeneiall Hr 
saan wie: Re @| saa & efter cen weer at faeora ufsar A Gta wena ar wards 
UMRad oe & seeea S via venient oe onenfta sens / aftwerara gprgat wt waaay 
wR ofa oRaaal ¢ we @4 am fore Ga vrenfrer Aa as—2004 4 afta Gt aii e| a 
dhehfratt hfe on ward fara ar. eras ht at aeaern a afsa sea waa ars are fae 
vill fed & | ota vrenhret ia & arene oy sitenfre /aftisan wear wire forenfrarkay 
® AAA UY aa Gel als & FR Grol slant wl ufera, fast vd vrenPrat fears, ws. y. 
WR &, Hl User feo GT end = | 
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aR yas Uda HI Ga Aa, TAT GMA, fexiaet West, EA, Tora, 
TX Wey Vd Veanars @ flcei weal cen Gear wkd aa Shs S ATA 
670000 af feat. A bart ean @| wadac S od gu faa & val aa oT 
FRENTE ce ot FSI 1959 FH Raw 4 eenfla fear var | ga aa 4 Moh S 
dar ada viele & sere sraRa &| Geax 4 area & ulea yasihts 
yaa yasihte sragol & fere qatdh wer ore vega aed e1 feo arr A ore: 
ag aa hefaaa Vel S seat soit a7 ufafca axa & | faetel MARAT 
arent Rey rT HI eles 4 ae Ad Washi Ula visas Gr sf erarie 
2 afep sme unifies faora 8 asl weeny ford wa 4 y-fasi saci 
after frat apart &, e a taifea wat e1 sa aa > FA oral 4 ala 
arpdar, fare fe rae afin, yyraahie vd spifeat afer, ferrcra 
saa, WK ser aqaa affeey, fare wR seas, Yous YHA 
sea afer cen fare faze iter red afPaferd & | 


The Northern Regional of the Geological Survey of India is spread over 
6,70,000 Sqkm. In the states of Jammu & Kashmir, Himanchal Pradesh, 
Haryana, Punjab, Uttar Pradesh, Uttarakhand, Delhi and Union Territory of 
Chandigarh. During the pre-Independence period the then Northern Circle 
of GSI had its headquarters at Lahore which was shifted to Lucknow in 1959. 
The region covers an area of complex geological set up ranging from oldest 
Precambrian rocks to recent alluvial sediments. Highly dynamic and 
geological complex terrain of the Himalaya, in the north, poses challenging 
task of geological explorations. The peninsular shield area, exposed in the 
southern part, represents northern extremity of Precambrian rocks. The 
vast, populous and fertile Indo-Gangetic Alluvium not only records recent 
gelological processes in operation but also highlights various societal issues 
where earth science can play a vital role in resolving the problems faced by 
mankind. The major activity of the region includes mineral investigations, 
specialized thematic mapping, geochemical & geophysical mapping, 
glaciological studies, landslide hazard zonation, specific landslide studies, 
seismic microzonation, and theme oriented research work. 


Geological Survey of India (GSI) 
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ada fasfas aqdear dena (irg.sig.clane) 


anda fsftsr se CUI BIs.sig.caik), Ra BH WITT 1965 F Be GH 
fe dsnfie cen sieifre sau oRee ol qaca yarn &] sal “MEX 
ake’ Fern ae art sik “ee GRa aeAs—oryge wort we 17-18 4d 
fecititer & seq Pera z | : 

ag.ang. am. fasfasa @ set aal 4 sie dare edt 21 sai sitenfre sik 
qararer Gael Waa @ AMa Careag sik ueRerfeal dar ux ware vd ay, Get Vd 
fredl 4 uguel @ gala dae aqdiemr afafera & | Gear Pare fora a 
Wal / srel @ Eta suart eg fees aM / asia ae 4 At Mersar 
Wat Gal & Ud ve Yaad oral & fe GAAS of saan ars fet | WarTEiel 
ol arestarey “Tatar six aR Hl Ral Vd SEIT H Garey” z | 


Gece 
fas—dsnftie sie 4 ve fagacant agar ora sik ufearft Gers ert | 


ela 

¢ Galaxy sik vaed ol Wael eg we sneiRa Pa Gael STA Va 
war a Ueleia Var wo) Gaia wear, fora fe frame aor ot weirs 
fesn—frest aa / Sales / Sarasa 4 Mera et Ae | 
Taras 4 Ra } Wars U Aarau CARLA Weel Ht Tea PAT | 
fasre Tara / ugsepl at fora fater apr fret ar | 

- sfelfre vd gata Gael Lar & ory srs fami eg wea / sie AatftH 
ura faa Het | 

- vert, aff ak ee clas 4 aoa 4 ary GM let Laaa HT GRA Feaiod 
Galfer PT | 

© Wauel O cared Ud Gala a) Yen eg STUN / Pag Saal SI Ysa Car | 
fase] CAAT GR BSA HT PAST, ASR UF WAR PAT | 

 atelfre vd cafaeor dae wrens S ues eg Aa Ceres faehid Pe | 

aaa 

aS. as 1a. STATA sik seftat er eeraat sik seared GT Gren /fasrgar 

dae Saal al rsa six feat & Gea WIT GI Sg UH Asils AA SIS] GHAI 

@| ga dente sik delet aaa vd wily cen siertsfa fees er scart 

BX Ys Hae Mdeda srw aeanyfr Yanai S yr fear GA e | 
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Indian Institute of Toxicology Research (IITR), formerly Toxicology Research Centre is a constituent 
laboratory of Council of Scientific & Industrial Research (CSIR). The mission of IITR is to provide research 
based solutions to the problems of environment and health, and recommend safe limits of chemicals to 
regulatory agencies to enable them to formulate or make amendment in the national guidelines. Ever since 
its inception it has been in the service of the society by generating data on the toxicogenic potential of the 
chemicals of interest to the country like pesticides, heavy metals, dyes and food colours; developing test 
systems for evaluating the safety of chemicals and herbal formulations, helping the regulatory agencies in 
monitoring the pollutants and advising them in prescribing and fixing the safe limits in finished products 
including good materials. 


IITR provides a unique platform to public and entrepreneurs for getting answers to all their queries and 
concerns regarding the safety/toxicity of chemicals and products through its scientific and technical 
expertise. The institute during its more than four decades of journey has expanded its activities in diverse 
areas of toxicology and has undertaken several studies, from problems of miners inhaling the dusts and 
fibres to toxicity of dyes, pesticides, heavy metals, plastics, polymers, solvents, food additives, adulterants 
and contaminants. Simultaneously it worked on diagnostic, preventive and interventional toxicology. Ithas 
also participated in multicentric programme for development of pharmacopocial standards of drugs used in 
Indian system of medicine. The laboratory enhanced its capabilities for analysis of new class of pollutants 
like Polychlorinated biphenyls (PCB) & Polycyclic Aromatic Hydrocarbons (PAHs), introduced state-of-the- 
art tools for toxicity assessment e.g. Comet assay, FISH, ELISA, image analysis-based methods for 
neuronal injury gene expression and quantification of the histopathological lesions. The institute has made 
significant progress to establish facilities and to develop assays for rapid assessment of toxicity of chemicals 
using in-vitro/ex vivo/in-silico models and small invertebrate animal and plant models, thereby reducing use 
of animals in toxicology. The laboratory expanded its capabilities in the new areas of concern to the country 
such as safety evaluation of biotechnological products, nanomaterials, analysis of food and water 
contaminants and rendered its services and expertise to industry and government agencies. Currently, the 
research at the institute is focused on understanding the mechanism of toxicity at the molecular level also 
involving proteomics, genomics and bioinformatics approaches towards development of biomarkers for risk 
assessment of human exposure to chemicals. 


The institute remained at the forfront in addressing the human health and environmental problems of the 
country and participated actively in National Mission and societal programmes such as National Drinking 
Water Mission, Technology Mission on Oilseeds, Pulses and Maize (TMOP&M), and monitoring of the 
Ganga and Gomti rivers. Based on its mandate and expertise, it delivered the best in the time of the national 
crisis like unfortunate Bhopal Gas Tragedy due to leakage of Methyl lsocyanate (1984), 'Epidemic dropsy at 
Delhi’ (1998), heavy flodds in Goraphpur and Deoria districts of Uttar Pradesh (2001), super cyclone in the 
state of Orissa (1999) and earthquake in Gujarat (2001). 


Technologies developed by the institute are simple yet sensitive and above all are cost effective. Water 
Analysis Kit, Mobile Laboratory Van for analysis of drinking water and an on-line water disinfection unit. The 
devastating super cyclone in October, 1999 severely affected part of Orissa state causing acute drinking 
water problem. IITR teamed up with other CSIR laboratories to provide safe drinking water through its 
expertise in water quality analysis and installing four online water purification units in the affected areas. A 
colour detection strip for the detection of butter yellow, and Argemone detection kit for rapid screening of 
Argemone oil in mustard oil are being used in the country. 


The R&D at IITR is aligned with needs of the nation, and is strategically positioning itself so as to meet the 
challenges not only at the national but also at the global level. 


Indian Institute of Toxicology Research (IITR) 








ISRO Telemetry Tracking & Command Network (ISTRAC) 


nen apace lt wes a te b oS Abhay! sorbose who is considered as the father of 
ndian space programme. [he prime objective o is to develop space techr lication t 
various national tasks. ISTRAC sa unit of ISRO. PER See ony and He eppiceion 


ISTRAC is ee alae for providing le segment support for launch vehicles, remote sensing & scientific 
satellites and deep space missions. ISTRAC has aug mented a network of high capability, state of art, modern 
& automated ground stations meeting complex and highly challenging ground support needed for different 
classes of missions. ISTRAC Network is spread widely across the globe at strategically important locations to 
support full trajectory of launch vehicle missions for both remote sensing and communication class of satellite 
launches and ge elt for providing on orbit support for the satellites on 24X7 operation basis in remote 
mode. Different set of network stations are utilized meeting mission specific requirements. New dimensions 
are added to ISTRAC network stations with the inception of D18 and D32 tracking stations to support deep 
space missions. Thus forming the deep ae network (DSN). These stations are supporting India’s first 
lunar mission Chandrayaan#1. Apart from this ISTRAC has transportable terminal, which can be one at 
any specific mission based location requirement. Ship borne terminal and air borne terminal add new 
dimensions = ISTRAC network stations further strengthening support capabilities to meet any mission 
requirements. 


ISTRAC has its headquarters and a multi-mission Spacecraft Control Centre at Bangalore. It has a network of 
ground stations at Bangalore, Lucknow, Sriharikota, Port Blair and Thiruvananthapuram in India besides 
stations at Mauritius, Bearslake (Russia), Brunei and Biak (Indonesia). ISTRAC activities are organised into 
network operations, network augmentation, mission operation and spacecraft health monitoring, 
communications and computers and control centre facilities and development projects. Programme planning 
and ral Conve LUT syrah the ISTRAC activities. ISTRAC also operates the Local User Terminal/Mission 


Control Cen under the international programme for satellite-aided search and rescue. A Dee 
mord eee Network tune at Bangalore for India’s mission to moon, Chandrayaan-1, is established by 


ISTRAC Profile 


STRAC provides mission support to near-earth satellites and launch vehicle missions.|t has a network of 
round stations at Bangalore, Lucknow, Port Blair, Sriharikota, Thiruvananthapuram. Besides, ISTRAC has 
i agp at Mauritius, BearsiakeRussia), ee ae ee eZ chal eh Spacecraft 
~ontrol Centre is located at Bangalore. Currently su ing IRS-1D IRS-P4, 6 Cartosat-1, cartosat-2, 
Cartosat2A, IRS_TES and TWS satelies, eee a eae 


ISTRAC facilities at Lucknow consist of TTC ground station with full redundancy Multi-mission Spacecraft 
Control Center to carryout and control spacecraft operations and co-ordinate with the network stations. 
Computer facility with distributed architecture providing independent processors for communications 
handling, dedicated processors to provide real-time displays for individua spacecraft missions and off-line 
processors for carrying out spacecraft data archival, analysis and orbit determination. 

Communication Control facility to establish links between Lucknow SCC and ISTRAC network stations as 
well as control centers of other participating external space agencies and data receptions stations through 
dedicated voice and data links. 


Operates Local User Terminal / Mission Control Centre (LUT/MCC) under the international Satellite-Aided 
Search and Rescue Programme. 
Mission of ISTRAC 
* Tracking, Commanding and House Keeping data acquisition as well as health analysis and control, orbit 
and attitude determination and network co-ordination support to all Low Earth orbit satellite missions of 
ISRO throughout their mission life. 
* Telemetry data acquisition support for ISRO launch vehicle missions from lift off till satellite acquisition 
and down range tracking support for monitoring and determining the satellite injection parameters. 
* Providing the close co-ordination between spacecraft and launch vehicle teams, aud tab ground 
stations right from planning till the completion of mission for the national and international satellite 
MiSSions. 


* Telemetry, Tracking and command support for the International satellite launch missions 
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uA Ae adr Ware QRl (e.4-GH. ois.) 


acey BUST Sl ARG S BAe wd safle Roars A Hecayel apres vet @ | aR F fad > 
Slat ar AT 4.2 UAetera APT Ba wa aH fava at 10 vice S sifra Aces fafaear oy GTA & | 
Ara vO A abies wd uefa Resa Hr sree & SRT ANA A Acer 
Rar dt sa Waa #1 7a asl F orate wd aaa ama—cira afefaterat cen 
greater Brevik 8, 1 wet site A og ort arch Hera AceT fafaera, TARE cea 
sq uted 4 eer & fa weer oraaer dered } Geert vd visa vat Vg “it va 
aieri or Peter vd arabada ve we Bald sa tar 21 gel Gale or Weta wT A 
THAT HEI SH few Research-based information & knowledge HT CH Fes SAN saa & | Fl 
Aga SAA FWA SY, Sa SH HRT aqahrw Wa H faawyel wast Ya CMT VG, 
are SHUI (research base) VET BA S VqaeA S, ARC GH squat wae F Weta, 
a 1983 3, asa aces sar WHAT SRI HI ATTAT HT Ty At | 

He GRIT ST S GAT ART GUTTA S PRAT Us WIAA SI SAYS HAT HT Ma PRAT 
3) cena 4 ter 3 org OA are Gar 2243 Fee vores S ye, PATH GA Tesla 
ERI va Serta dare fear war 2 | Gees Aces via vleiret (Fish Genetics & Biotechnology), 
Fish Conservation, Gene banking, Evaluation and valuation of exotic species, Diseases Diagnostic & Fish 
Quarantine ot fear 3 Hace saaUT GE Ge el S| STA V Go Aa 4 rs GCI Tell ae 
oe aT Ue Fa GI 2 | HUTA A da wwferat S SAN. RIS GIR GE ST TH FI 
afar Bw BTS | SI HoT SH VibT SH YR HLA Ae AE AM HT TTA CITB | 
oftalsar 3 QR BY, SATA Wracar ara 100 ara Gs / Helier aor GE Be HT Hee 
Rar aa £| sa uRatar & arta, ders } wri aa F Infrastructure facilities frre 
aah 2 ath Shot Vee SS GU. S Fea trereal HI aaa fear G1 US | 

ear Hea Stat Varfieeer a Peer A aA Hecagel arrears Ge vet S| GUT FT -VH Model 
Regulations for Fish and Shellfish Seed Certification in India fava UX Ya TFC faa dar ae 
ada of aqear ae yLareta As & | SAT document & ATA S SARA ARI ACA shi 
SUA H GOYA AAS TA SKA HT HAT fear GT LNT S | SAH FI SGaA oA Yat) 
arat Aer Slot BaaSA HA 2g een Pea vd aH Gretel HAT z | $4 Waa G TATA & 
fe after ¥ ea Gers a wears Zora aett labeled fish seed WIT et ASAT | CANT MATA TAT 
ney dha Berea S oer Haw Tec faegail we ears Sa stray @ TA fH GercrH HI 
inbreeding (31*d: WottA) TAT siryfafSe WAT (genetic contamination) G da Hl AaaeHd z | 
su fee a qe ware fey on wad & fora wy @: kaa: eI hybrid HT Bie MTA, 
Inter-hatchery cross-breeding @XIAT Au broodstock @ Ka: Weta GI Asta A ear afeatera = | 
Sa ea or ates seq St alec & Gi FEI wa S ARG & Veils arqaiae Garrat 
deem og dea &, ford se ware wear & f wet aw na at wes, asl faors H Fs 
aR VHeeSd VV wuss arfeeaait ary, AeRI AeTaeTT eM Aqua-entrepreneurs & Interaction 
ae | oat often 8 <era Aes rete TSA cen PAA teres cartel wR pris 












National Bureau of Fish Genetic Resources (NBFGR) 


The National Bureau of Fish Genetic Resources (NBFGR) was established in December 1983 in a rented 
premises at Allahabad under the aegis of Indian Council of Agricultural Research, Department of 
Agricultural Research & Education, Govt. of India to undertake research related to the conservation of fish 
germplasm resources of the country. The Bureau's permanent infrastructure was developed at Canal 
Ring Road, Telibagh, Lucknow, U.P in 1999 comprising an administrative block, laboratories, farm and 
residential complex covering an area of 52 acres. The Bureau has created excellent infrastructure and 
expertise in several research areas including development of fish databases, genetic characterization, 
gene banks, fish germplasm and habitat inventory, risks analysis of exotic species, diagnostics for OIE 
notified pathogens, aquatic microbes and other areas of germplasm conservation with special focus on 
threatened, prioritized and exotic fish species. 


The Bureau has a well developed air-conditioned library with more than 3200 books. The library 
subscribes 41 foreign and 51 Indian journals. Besides, 47 current Indian journals are received on 
gratis/exchange basis.The library is equipped with the LIBSYS Library Automations software for 
automation of different jobs of the library. The NBFGR has a fully equipped ARIS cell which provides round 
the clock Internet facility to all scientists and section at their work place. The Institute has a well furnished 
air conditioned seminar hall and a committee room. 


The Institute's vision is assessment and conservation of fish genetic resources for intellectual property 
protection, sustainable utilization and posterity. The mandate of the Institute includes collection, 
classification and cataloguing of fish genetic resources of the country, maintenance and preservation of 
fish genetic material for conservation of endangered fish species, and evaluation and valuation of 
indigenous and exotic fish species in the country. 


The Bureau is constantly striving for building a rich and updated database of information on fish diversity 
of India. Planning and implementation of conservation and genetic upgradation programmes require 
biological and genetic information about different endangered and wild stocks of commercial species. To 
achieve this goal, the Bureau has developed a number of genetic markers. These markers are used for 
population genetic analysis and documenting genetic variability both at intra and inter species levels. A 
new comprehensive programme on DNA barcoding of Indian fishes has been undertaken which would 
lead to generation of the barcode data for all fish and shellfish species of the country in coming years. 
Research programmes have also undertaken on construction of genomic libraries for prioritized species, 
EST markers, taxonomic validation and phylogeny of prioritized groups using molecular tools. 


The NBFGR is marching ahead in the field of in-situ Conservation with GIS based fish germplasm and 
habitat inventory studies, mass awareness programmes, and studies on aquatic sanctuaries and 
protected habitats for conservation of endangered fish species. Significant emphasis is also given to 
social science research on socio-economic and institutional issues related to conservation of fish 
germplasm resources. As a potential ex-situ conservation tool for preserving natural genetic variability of 
fishes, NBFGR's efforts are focused on developing spermatozoa cryopreservation protocols for 
prioritized endangered and cultivable fish species, gene banking of cryopreserved sperm accessions 
from wild stocks and building a long-term tissue bank. This programme is envisaged to expand into a DNA 
bank. Successful captive breeding techniques and larval rearing protocols have been developed for 
orioritized species. NBFGR has established a Live gene bank at Lucknow, and two Regional Live Fish 
Gene Banks for North East fish germplasm resources at Guwahati, in collaboration with Department of 
Zoology, Gauhati University and another was recently established at Guwahati in collaboration with State 
Fisheries Department, Govt. of Assam. It is planned to establish similar regional live fish gene banks ata 
‘ew other selected places in different agro-climatic regions of the country. 
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waste aaa aan Gear (wLsaeaieg.) 


ala a Ufeitie ser reer, Gay Fes GH ER sfeaeia far war 
Jon 1053 4 ga Senter Va ater arqeira aRteg a eta Ream aan | Tere AS! 
area Sei GI ve =e after A ah ae 1978 4 se WSs areas sR RIA 
@ wy 4 afta fear var) usta areata sq Geers Alferse aa saquyed oeg 
fasia 4 ad ele eed 4 oye ve sof gesnarl Ge @| Me Hxdgateala 
fasia, ured fafaerar Geer, ureg |e, Se ee ee yrefte aa 


 Searel den Ufa a1 


sh aan lls uli Herel eeaasl Gey, 
Taregy cat salt & fare wey senRa sere Grwilsa, dred were, orale are, 


da Hisearsi den da Peat oR werial oe arena Welhrat tador cere va 
aris vos Wf ox Rea &| ae ef 4 Waa aieansg. 4 faga warea Wica ) 
wal FARA S HS silselly greg ayer wy arena ARs sie VE feat 
e| 


Vea & oe real at spare fafaerar pr sty faxerwr, SATE Vet HT Bret WANT, 
ee Siateulall die ids Sah SIA, Hel Ged AT 
wa HT By ol arqairn gfe, tctfssitcre, 

iil Re gaeraa urfeRerfaa, qatar anise, Se He See 
wr 81 ert ag fete et Te sSergd # once Peasiree 
4 Gorradl Ghai pl oeTT 200 ae 
Ge el afte re ers C mecdiset eine Mea eet 

—Eeel (fora aero sna ane GE WaT | 
iD, a al alll gy ey se Se dar 
FORT VIS Olean Peas WI WI & | Gea A UPA 
tae 2) gad areola sar 4 goby, quo, wife cen sible wT A Aecapt Ay 
eee it anes atk Ste we ee 


SE eT eels TM silhsa Sa Tafa Gen H 
Seer e tafe a of ocha area arene} fear war @ 1) s44 S 


QS SH VOR «&: fas vd Were 4 aque @ aaa a Alea fara eg wea 
[ged geo) Aten ae sare gee Gs) sre 
(2004), Uive.sng.sme. welfrat yeep (2005) armeaiaa 
a by ae gar oe wiehtietee an ag oni -Tananenatete (2006), Ui. 
ig is a, 2007) T&T Yrakalet BRT YREPIR (2008) | 
Ear dg Si afasy ap Ghat ce orey wearel & fara 
a arg ae ear costa oi whet So caer 5 ee eee eet eat 
Sour Sh ok eaten orieed T dee tind ch Choo ae cea 
RX TM TENS BUI F| aEurftane siscit SH dase d ws F wey } ay we 
ath bl lg ARG ede aa wr Haat ore Hx Wel | JE US 
faora eq ured fasta ot stenhifeat ot ara qex wi wag arian, 
senat, seirt, Parent aan freer (Hfsa) waaai al va Gey Cex SRS 
SIA] Hal = | 
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Established in 1953 as National Botanic Gardens (NBG) under the umbrella of Council of Scientific & 
industrial Research (CSIR), the institute was renamed as National Botanical Research Institute (NBRI) in 
1978 to reflect its national impact and promote the R&D component. Itis a front ranking plant based multi- 
disciplinary national centre of excellence for basic and applied research in advanced areas in plant 
sciences. NBRI is known for its national role in promoting both classical and cutting edge research in 
Systematic Botany, Conservation Biology, Plant Diversity Prospecting, Plant Improvement, Genomics 
and Plant Biotechnology, Primary and Secondary Metabolism, Botanical Informatics and Floriculture. 
The Institute has developed a wide range of IPR covered technologies, products and processes. Some of 
these are: insect resistant transgenic plants, plant-based products for health and industry, nutraceuticals, 
cosmaceulticals, natural dyes, biopesticides and plant growth promoting microbes. Technology packages 
based on the microbes cover about 100000 hectares of farms. Recently, NBRI developed the ‘India 
Herbal Garden’ at WHO (HQ), Geneva showcasing some of the India's medicinal plant wealth. 

NBRI has major programmes in molecular analysis of genetic diversity of plants, manipulation of 
metabolic pathways, protein engineering, genetic transformation of cotton, groundnut, pigeonpea and 
chickpea, molecular biology of fruit ripening and senescence, genetic enhancement of Bougainvillea, 
Gladiolus, Rose, Tuberose, Amaranthus, Opium Poppy, restoration ecology, environment audit, usar 
soils, etc. The poppy varieties developed at NBRI are cultivated on about 6000 hectare. The floriculture 
group has released nearly 200 new cultivars of ornamental plants and imparts training in dry floral crafts 
across the country. NBRI steers a major biodiesel programme and maintains a large collection of petro 
crops (including ‘Jatropha’). 

NBRI has about 1.5 lakh — one of the largest collections of authentic plant specimens, in its herbarium, 
which is a highly valued national facility. The institute has the largest collection of lichens in Asia. Arich 
germplasm of over 7,000 species of plants representing rare, endangered, endemic and economically 
important non-crop plants are maintained in its botanic garden. The conservatories housing Bryophytes 
(mosses), Pteridophytes (ferns), succulent Cacti and Orchids are unique features ofits Botanic Garden. 
Scientists at NBRI have won a number of national awards and honors. Some of them include the National 
Award for Women's Development through Applications in Science and Technology (2002), Equator 
initiative Award (2002), Biotech Product and Process Development and Commercialization Award (2004), 
CSIR Technology Award (2005) for Biological Sciences, Innovative Young Biotechnologist Award (2005), 
INSA Young Scientist Award (2006), J.C. Bose Award (2007) and INSA Sunder Lal Hora Medal (2008). 
NBRI plays the important role of responding to the challenges of biodiversity utilization by redefining 
botanical research to develop plants and plant products for future. NBRI is an active partner in several 
network programmes that include institutes within and beyond CSIR. A number of seed, agribiotech, 
genomic, herbal and pharma companies work with NBRI in a variety of multipartner models. It provides a 
<nowledge platform to bring together all relevant stakeholders- researchers, industry, regulators and 
‘unding agencies to evolve a strategic agenda for leading the nation in technologies in plant sciences. 


National Botanical Research Institute (NBRI) 
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usa fas dares uRee (e.fax7.7) 


usa srs dyer wReg & sinha oka fat fas vera vd fast Hex eat A 
fas } WAR Wd WAR GI Oa FA Uo FI J fis wae Wd fast G< fast v4 
Wrenfire Ret al Uta FATHR GAA Th wel ARa A seiloake Rent o dar 
apa eq fart dal & faora cen Garrat & fey ANd EHR 7 1978 4 YH 
CaM wWenhrat @ 


Sagat Gaal dae oe usa fast Wyeraa wRag & Acap 
faset 30 aSl @ SRM ATA Se een bet ee el Us fast ares TRIG 
ou 4 sot sa aS, arate, so—sitafera Ud forall LAX & 27 fast Heal 1 Caley HX 
wel 2| ufeee A ee al cen fads a fat aani wd aRe densi & fey wy aa 
fast @al / dreteral she aarserrensit or At rater fear e | 


ada 4 @ ta 70 ae axis fost Sal OT uel at WAT GX Xe & AR ARG } BAN 
at i Part ee ae ale 25 are ore oRee Ht 23 wrrsilet fast weet gorgal 
AAA G yale ay fas or Wes urd Hee f| Rag 4 fast Gal, Vest & Pratt 4 ya 
fis dal } atekal et oer at wf A faze tax oe orl UH Wea FA @ | 

aE NT OIE SND NTS PN Se ee eee 
gest @ Prater vd Waa afafad 4 uae 4 a4 ai 4 yew AG ata Ses Ae | fasts 
oa ul fast dyerca oH cre aeq fase oy faenfta a a ore, way farm G 
RGR &, vel astal at aPfland ot Hera Feed fear ora & | fas Heal @ vest afer 
deta Rreq qa a ad aa & afew fears vd wlelfal @ gies sere oH fawed 
& fafaeran vd fhareite wore @ alot vd gah pt uiar ad areas gre fast va veh} 
a was & fey agai al ve wena a ater ed 81 Ua. o fas oa aa 
araa B at asae ara vet eier vd fawra oral & aera SG eec—sH—a—are urea 
yeel, Ta Ga VUE, fase vd aqua srena ren eral Wert SX Xe | fasts 
vd Mehfrat alsa 2004 @ aur fis dred dk oa aR woR V wag FI 
ussia fas dyerea GRaq faze or ve ars Hers 2 fSrat afasa 4 celal sik Genre 
aye aie ufearh ama ear fetta ee & fey sea ela aaa Yat war fast 
¥ AREY a Usa Gs or set s.s1s.21.va. fer Ht Geran S fear z | 


sete ar one, ete Far ra og A ce eo & oh er bw 

Reaé| fas ai al alpiea sik Gas Ura aalHr As TN dad ATH KR 

wR Warat Hl Var GX Val S| Sa TN A snot, Agel vest sik oe 

Earn & suse ce Pe WNT tel wee goer Mercer ears 

ag 1.7 area 4 ae PI YA HX | 

safes fas TR & aa aren X uighaa eta (SAR veer F ane ae | YEA) 

farerd ankrtchr a ug aah Root ar eater Roe carer @ oH FRferest caf aera B ATET ew 
ser axe & | erg FEET 3S et as ey ww Serr SHIA 


ea—Ala, aya sie dala & Ka anfe & fava F ors wed @ | uPifvete wit seri va 
fast Ser Bra al 
affect sre ad te eg ora yfaed & ait ciara fas oI age TAT cer sik 
Sd er Ren vd Aor O ANGE vide Wee BIST By Vet HAT | 








National Council of Science Museums (NCSM) 


Science Museums and Science Centres under National Council of Science Museums (NCSM) are the hubs 
of science popularization activities in the country. They are doing yeoman's service in proliferating Science 
& Technology education to the masses. Government of India formed a Society, NCSM in 1978 as an 
autonomous body for the purpose of steering the growth of science Centres for non-formal science 
communication activities in India. During the last 30 years, the NCSM network has covered almost all parts 
of the country by setting up a suitable infrastructure for dissemination of Science & Technology. The 
Council, now operates through 27 centres at national, regional, sub-regional and district levels in the 
country. The Council has also developed several science centrers/museums as well as planetaria for 
various yovernment and corporate bodies both with the country and outside. 


Currently, about 70 lakh people visited these Centres annually and 25 lakh people residing in rural India, 
receive the messages of science through a fleet of 23 Mobile Science Exhibition units of the Council every 
year. The Council has also earned recognition worldwide, for its capability to build Science Centres, 
exhibits and train science centre personnel. 


Parallel to achieving growth of the infrastructure, the Council has also achieved new Capabilities in 
producing high quality exhibits and educational activities to keep pace with developments in science 
communication methods. The Science Centres, unlike the object oriented science museums, are intensely 
activity oriented where participation of visitors is considered of prime importance. The exhibits in science 
centres are no more historical artifacts for objects but sophisticated products of science & technology, which 
offer participation, multiplicity of options and active channels for understanding of science & Technology 
through a process of discovery and experience. NCSM science centers now excel in their ability to produce 
State-of-the-art technology aids through its in house R&D work. Science museums and centers have also 
been attached due importance by Govt. of India as envisaged in science & technology policy 2004. NCSM 
is the only organization in the world to have started a highly professional M.S. Course in science 
communication in collaboration with BITS, Pillani for professional enrichment of its scientific & technical 
staff & create competent human resource for the future. 


Regional Science City 

Regional Science City, a constituent unit of NCSM is only of its kind in the state of Uttar Pradesh located in 
the heart of Lucknow. It is doing tremendous service to the society by popularizing and enhancing public 
understanding of science and technology through interactive and user friendly exhibits, plethora of 


activities, both for rural and urban population thereby creating a scientific temper in the society. Over 1.7 
lakh visitors visited the Centre every year. 


The major attractions of the Regional Science City are SCIMAX HALL where large format film is projected 
on a huge hemispherical dome screen accompanied by the digital surround sound system to get 
memorable experience. It is the first of its kind in the state of Uttar Pradesh. The Hi-definition 3-D Science 
Show with an extra ordinary clarity and 3-D effects provides a thrilling experience of our surrounding in an all 
together different world. Seen with special polarized spectacles, the objects appear to pop up from screen. 
The educative films viewed in the 3D makes learning of science fun and enjoyable. 


Besides the above, you can also enjoy a virtual sea beach to get a breeze of air in the city of Lucknow, enjoy 
the beauty of colourful fishes in a long Walkthrough Aquarium, know about your emotions, feelings and 
Stress level, etc. in the new and exciting galleries Underwater Exploration, Biotechnological Revolution & 
S3eing Human. The Prehistoric Life & Science parks provide ample opportunities for the students to explore 
& lear in natural green ambience. There are many such facilities at the Science City which will bring alive 
the Science to you and provide a memorable life-long experience filled with lot of fun, excitement and 
edutainment. 
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wa Urelie Gre Gea aqearMyiiret 1 (rare etsh) ff 


Wal GAT STRAT (GSI. ) WaT alert usr A 
a er voy er ee tee cae ne Gee ain 
4 SU Hea deat Wrerera, 


aiftferariml, 
gers Sheree Gan a ee 
Te fT | SE A a Pe ies SL sie 01 ATs a ee 
AMARA BR Ta | a@¥ 1987 & uReT G Je Wael AaAS & A aeita 
rata He ae i al ol dear faferal b fear aller 
sa aay vd "GRerTy 
Pat Tay Ua Ue carilel seat’, “areera, yerafcra 
Sy URI ee ee Bee ee ‘gpm. “duelerat a Her aa, 
agai Agel or senha wher, shes ay (sear aa 8 waa 


Sa WaMel fret fer foe &— cere ea ee, a TTS arra, vfd—fea, 
SIGN FATS, Gary, WISTAAMT, Ud Wess Ve wat Fas | 
VATS AUT Aelt hl A en i cesta ae aR Re Ye GRA 
 fafaer drat 9 are aTaeae, Siar YepTy & fae wa STPRT 
Tord ox faye) Yet wey ud wer G wah ag dares vd serail 
GRATAS aei a or Papal Gl Charades yt fear vir qe & cae 
aes tot ee aT 
. ab tinal ee 
1. Pea Wyetes, ag flee F ane H as aH arefl 55 yaafal ar Geer vd 
—eQTUTT | 
2. ee aces fas aret, ees A sae H saral H cafes Hr Prey STEN 
| TAT | 
piped nie Raa 
(h) She ARoe Hr Ga | 
(eq) HPSS HT AAT | 
(1) eTReHErer { RTS Ht GET 
4. Aa HS, TdT S MH Ht Gary are | 
5. ciate wordirer a emferas aeqait ar Heart wee | 


wae GRabarare al aa vel 2: 

1. fagd—ontex Wie UVa. Frag 4 ee Ey Aas Ud AA | 

2. YRS Uthd GRIM, scleral HI St cretaital 

3. eo re gf eer, Tea wera ar eer 

ia st ah eet eee ties tos 

LD See cet aU] 
ib safer Gt oid €| WIA Ww deel are, fasts fafra-y, 

done set ointt 21 Vaasa Paar wa 





sie cet eha aerials Wrereat 
OM | ae ne eee oe it ont 


et eg Stee wa el neva eee te xe faftit dzercrat cer 
fear a) perafaal mr Sta Garret A fear Gal Yat ze | 





National Research Laboratory for Seanomrien of Cultural Property (NRLC) 


The National Research Laboratory for Conservation of Cultural Property (NRLC) is a premier Institution of 
its kind in South and South East Asia. It was established in 1976 by the Department of Culture, 
Government of India to carry out research in the methods of conservation and for providing technical 
assistance and training to museums, archives, libraries, archaeological departments and related 
institutions. The Laboratory was first located in New Delhi, ‘and afterwards shifted to Lucknow in 1978. 
From 1987 it stated working in its own premises in Aliganj Scheme, Lucknow. 

The aims and objectives of the Laboratroy are as: 'Research for the development of better methods of 
conservation’, ‘Technical studies of art and archaeological materials’, ‘Technical assistance to museums, 
archaeological departments and other institutions’, ‘Scientific Examination of objects of museums and 
archaeology’, ‘Documentation services (Dissemination of information in the area of conservation’, 
‘Publications’ and ‘International liaison’. 

The Centre has following divisions: Stone and Monuments, Metal, Paper, Bio-Deterioration, 
Instrumentation, Conservation, Training, Library and Documentation and Photo Section. 

The Laboratory has made all round progress to achieve the aims and objectives for which itwas created. It 
has acquired a wide variety of advanced and sophisticated equipments required for various areas of 
research and conservation. It has undertaken a number of long-term and short-term research and 
conservation projects. Many of these programmes have been completed successfully and the others are 
under various stages of completion. 


Some important projects completed are: 

The conservation and restoration of 55 large sized wooden Bhuta images at the Crafts 
Museum, New Delhi. 

2, The unique collection of oil paintings depicting Nawabs of Awadh at the Mohd. Ali Shah Picture 
Gallery, Lucknow was in a miserable condition. Conservation treatment of these paintings was 
done. 

3. Conservation of different Mosques of Maldives; 

(a) Conservation of Hukuru Mosque. 
(b) Conservation of Fenfushi Mosque. 
(c) Conservation of Dharumaaventha Rasgefanu Mosque. 

4. Conservation of thankas at Tawang Monesiry, Tawang. 

2. Conservation of metal objects at Thanjavur Art Gallery. 


Main projects in hand are: 

1. | Maps and drawings belonging to World Heritage site, CST, Mumbai. 

2. Manuscripts of Rashtriya Sanskrit Sansathan, Allahabad. 

3. Preservation of Photographs of Dr. Rajendra Prasad of Rejendra Prasad Smriti Museum Patna 


Most of the scientist have been trained in India and abroad in different fileds. NRLC also conducts various 
training courses and workshops for conservators as well as for curators. From time to time, technical 
notes, special monographs, articles, books and booklets related to various problems of conservation are 
also brought out for the benefit of other institutions of the country. Organization of seminars and symposia 
is aregular feature of NRLC. 

A large number of institutions approach NRLC for providing technical assistance in the conservation of 
their collections. The Laboratory has been providing this by way of deputing experts to such institutions, 
to inspect their objects, advising them and treating the objects belonging to different museums, 
archaeological departments and other institutions. 
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Research Designs & Standards Organisation (RDSO) 


RDSO in its role as R&D organisation of Indian Railways and also functions as technical advisor to Indian 
Railways. RDSO is striving to achieve breakthroughs which would have a significant impact on 
infrastructural, rolling stock and operating framework of Indian Railways. In order to fulfil the customers’ 
need, RDSO is working together with the leading institutions of higher learning in the country as well as 
abroad for advanced research programs by way of technological missions. Seeking to nurture a quest for 
excellence in the sphere of research, design and development with its immense efforts, RDSO has today 
become one of the distinguished institutions of Indian Railways. Marching ahead on its way to success, 
RDSO has acquired the coveted 1SO:9001-2000 certification. This was accomplished with in-house efforts 
without engaging any consultant. 

The significant accomplishments of RDSO in the sphere of research & development have always attracted 
worldwide attention. Customers expectation from Railways are also increasing day by day. RDSO is 
working for improvement in quality of service both in passenger and freight traffic. RDSO is committed 
towards absorption, adoption and development of new technologies. For effective adoption and 
implementation RDSO also offers international consultancy for design, testing and inspection of railway 
equipments. 

RDSO carries out its activities through a sprawling campus spread over 159 hectares which houses amongst 
other things a number of laboratories having wide infrastructure which are well equipped with research and 
testing facilities for development and design evaluation of various railway related equipments and materials. 


IMPORTANT PROJECTS FOR INDIAN RAILWAYS: 

RDSO has developed SIMRAN technology for Indian Railways. Under this technology passenger trains shall 
be provided with GPS based tracking equipment in locos which will transmit the locational data speed from 
the train derived from GPS to central servers through GSM and radio modems. The central servers in turn will 
disseminate this information to all users such as general public and railway administration through Intemet, 
SMS, GPRS, IVRS, call centres, train indication boards at stations and inside coaches. All the processes will 
be automatic and it will provide train running information in real time accurately. 

RDSO has developed various types of AC and Non-AC coaches having more berths capacity by providing a 
foldable middle berth on the longitudinal side. This has increased throughput at reduced cost of 
transportation per passenger. Berthing capacity of coach has been increased up to 26%. This amounts to 
generation of about 4000 additional coaches. 

RDSO has developed air springs for suburban as well as main line coaches to deal with the problem of super 
dense crush load in suburban services as these have variable stiffness characteristics. This will result in 
improvement in riding comfort, lesser chances of uncoupling on run and reduced downtime of coach. 

RDSO has designed low cost stainless steel coach which would not require painting. These coaches have 
LHB design shell on ICF design bogies equipped with air springs in secondary suspension. The coach is 
expected to have better maintainability, higher availability to the traffic and low life cycle cost. 


In order to enhance comfort for the common man during summers, attempts are being made to reduce the 
inside temperature of the coaches by 3-4 deg.C as compared to ambient temperature. For this purpose, 
multiple options such as use of rock wool in place of glass wool for roof and sidewall insulation, use of co- 
sel membranes which reradiate ultraviolet and infrared rays to reduce heat conduction are being 
explored. 

RDSO has designed & developed ventilation system for AC-DC EMUs being introduced in Mumbai area. The 
prototype has been developed. This will give fresh air of 14535 CMH per coach, which will add to passenger 
comfort by reducing CO, concentration during the peak loading of EMUs (SDCL Loading). 

A pee to develop an environment friendly toilet system is in progress with IIT/Kanpur. The model being 
deve sd is based on separation of solid and liquid matter, suitable treatment of liquid nd membrane 
‘echnology, recycling the liquid for flushing and retention of solid residue till the end of journey where it will be 
“vacuated and converted to manure. RDSO is also developing Modular toilets made with stainless steel in 
. ke provide a clean, hygienic, ergonomically designed and aesthetically pleasing toilet for the 

ers. 
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Research Designs & Standards Organisation (RDSO) 
RDSO is also working on projects for improving conditions of passenger coaches such as: Development of 
Crashworthy Design of LHB type of Coach, Development of Fire Suppression System, Development of LED 
Based Destination Board, Development of Water Purifier System etc. RDSO has designed & developed AC-3 
tier cate coaches for common man so that the low income group passenger can travel in air conditioned 
coaches. 
RDSO has developed 3-phase dual voltage state-of-the art AC -DC EMU for Mumbai suburban services. These 
trains are 25% energy efficient compared to existing DC EMUs and have been equipped with passenger 
amenities such as Passenger Information System and forced air ventilation system. 
RDSO is developing a smoke / fire detection system with capability of very early warning and ability to handle 
false alarms. The system would consist of one detecting system per coach communicating with centralized 
control panel. RDSO is also working on developing a fire protection system for IR coaches along with M/s 
FOGTEC, Germany who have developed and provided similar systems on International Railways. The system 
would consist of one compact water mist system unit of modular design along with the smoke/ fire detection 
system. The modular box would contain section valves, which would discharge the water mist automatically 
along with switching off the electrical supply once the fire/ smoke detection system provides the alarm. 
Aworld class crashworthiness design and testing centre has been set up at RDSO. The centre is equipped with 
high power computer cluster, workstations and instrumentation equipment for real life crash testing. 
Crashworthiness in design aims to minimize trauma and loss of life in accidents by energy absorption in non- 
passenger area through controlled collapse of coach structures so as to minimize deformation in passenger 
occupied area & aim for no climbing of coaches over one another 
To meet the increased traffic requirement in Freight operations, two wagons one open BOXNHL & one covered 
BCNHL of 23 T axle load have been designed for Coal, Cement, Food grain & Fertilizer. RDSO has designed 25t 
axle load open wagon BOXN25, coal hopper wagon BOBRN25, Iron Ore Wagon BOY25 and flat wagon BRN25. 
RDSO is in the process of designing bi-level and tri-level autocar carriers. Roll On- Roll Off (Ro-Ro) wagons are 
designed to carry fully loaded truck, which at the starting station get on the wagon, secured and at the destination 
station get off the wagon. 
RDSO is developing LED based route indicator. Present design of direction type route indicator has a limitation 
of providing indication for only three diversions on either side. To overcome the above limitation development of 
LED based route indicator has been taken in hand. The design provides indication for total of nineteen lines 
without any restriction of no. routes on either side of main line. 
RDSO is developing Track Side Bogie Monitoring System. This is the project for detecting defects, poor 
performing bogies and distressed bearings of moving rolling stocks is in progress. The project will helps in 
identification of pre- eminent failures and thus avoiding them allow planned and convenient attention to be 
carmied outin distressed bogies and axles improving safety & efficiency. 
Development of Stress Management Modules are also being done in RDSO. The idea is to minimise stress 
related risks and by improving the quality of performance, enhance the efficiency in working. Workshops are 
organised with the help of Premier Yoga Institutes of the country, which aim at helping the employees towards 
better adjustment with their job.The Ergonomic laboratory of RDSO has facilities for measuring various 
physiological parameters through which level of stress can be identified and bio-feedback offered to employees. 
RDSO has also developed a totally computerized aptitude test for high speed train drivers with a software 
designated CADAT, so as to make the aptitude testing more reliable, user friendly and efficient. Mail/Express 
Loco Pilots were psychologically Screened for deployment on High speed Trains using this package. A 
comprehensive research to examine the logical correlation between aptitude test and safe working of staff has 
been initiated. Efforts have been taken to measure the relevance and reliability of existing test. 
RDSO is also engaged in research with alternative fuels for diesel locomotives. Indiscriminate use of fossil fuels 
by the Transport Industry has led to problems of energy security for the country as well as environmental 
degradation. Although the diese! locomotives are the most efficient energy conversion devices and are 
responsible for only about 4% of the total diesel fuel consumption in the country, RDSO as the research wing of 
IR has taken important projects to displace the use of diesel as traction fuel. Biodiesel is a suitable alternative 
fuel, which can generate employment in the rural and industrial sector of India. 
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Sanjay Gandhi Postgraduate Institute of Medical Sciences (SGPGI) 


Sanjay Gandhi Postgraduate Institute of Medical Sciences (SGPGIMS), Lucknow (India) is a 
University established under State Act in 1983. The Institute Is located on a sprawling 550 acres 
residential campus at Raebareli Road, 15 km away from the main city. 


The Institute laid down the following objectives. 


(a) Tocreate acentre of excellence for providing medical care, educational and research facilities 
of high order in the field of medical sciences in future, including continuing medical education. 

(b) To develop patterns of teaching in post-graduate medical education in super-specialties so as 
to seta high standard of medical education. . | , 

(c) To provide for training in para-medical and allied fields, particularly in relation to super- 
specialties 


The Institute is pursuing the above objectives since it became functional in mid 1988 to achieve its 
goals. The institute offers its own degrees, which are duly recognized by the Medical Council of 
india. The Institute is rated amongst the top medical institutions in the country, delivering state-of-art 
tertiary medical care, super-specialty teaching, training and research. Dedicated faculty members 
endeavor to provide quality education, patient care and research and strive to meet the challenges 
and needs of the society. The Institute offers DM, MCh, MD, PhD, Post Doctoral Fellowships (PDF) 
and Post Doctoral Certificate Courses (PDCC), and Senior Residency in various specialties. The 
peers in the field have recognized the courses offered by the Institute and the candidates obtaining 
degrees from SGPGIMS have been highly placed both within the country and abroad. 


There are 23 academic departments in the Institute. They are Anaesthesiology, Biostatistics, 
Cardiology, Critical Care Medicine, Cardiovascular and Thoracic Surgery, Endocrinology, 
Endocrine Surgery, Gastroenterology, Immunology, Medical Genetics, Microbiology, Nephrology, 
Neurology, Neurosurgery, Hematology, Nuclear Medicine, Pathology, Pediatric Gastroenterology, 
Radiodiagnosis, Radiotherapy, Surgical Gastroenterology, Transfusion Medicine and Urology. 


Salient features of SGPGI Hospital 


The hospital works as a referral hospital and patients are required to bring a referral slip from the 
referring physician. The referring physicians are requested to indicate the nature of patients’ 
problem, the specialty at the Institute they wish to refer the patient to and the nature of help required 
from the Institute. The Institute hospital endeavours to work on an appointment system. 


At SGPGI, a total of around 740 beds of different specialties including 69 Intensive Care Unit/High 
Dependency Unit beds, 25 General Hospital beds and 45 floating beds have been activated; 14 
(fourteen) Operation Theatres with state of the art facilities are fully functional; OPDs of different 
specialties run every week. The hospital also provides Emergency Services with around 17 beds. 








| BIOTECH PARK 


sector G, Jankipuram Kursi Road, Lucknow-226021 Phone (EPBAX): 0522- 4012076/ 2365050 
Fax: 0522-4012081 Email: info@biotechcitylucknow.org Website: www.biotechcitylucknow.org 


| 53 University Road, Lucknow — 226007 Phone: 0522 - 2740008, 2740011, 2740413, 2740399 


Telefax: 0522 - 2740485, 2740098 E-mail: director@bsip.res.in, Website:www.bsip.res.in 


| CENTRAL DRUG RESEARCH INSTITUTE (CDRI) 


Chattar Manzil Palace, Post Box No. 173 Lucknow 226 001, Phone No: 0522- 2623286, 2610932, 2612411-18 
Fax : 0522-2623405/ 2623938 E-mail: director@cdri.res.in, Website: www.cdriindia.org 


CENTRAL INSTITUTE OF MEDICINAL AND AROMATIC PLANTS (CIMAP) 
P.O. - CIMAP, Near Kukrail Picnic Spot, Lucknow - 226 015, Ph : 522 — 2359623, 2359625 
Fax: 522 - 2342666 e-mail: director@cimap.res.in website: www.cimap.res.in 


CENTRAL INSTITUTE FOR SUBTROPICAL HORTICULTURE (CISH) 
Rehmankhera, P.O.Kakori, Lucknow- 227107, Phone : 0522-2841022, 23 
Fax: 0522-2841025 E-mail: director@cish.emet.in Website: www.cishiko.org 


COUNCIL OF SCIENCE & TECHNOLOGY U.P CST) 
9, Nabiullah Road,Surajkund Park, Lucknow-226018 Ph.No. 0522-2611773, 2202446, 2273828, 
Fax: 0522-2611793 E-mail:cstup@sify.com, Website: www.cstup.gov.in 


GEOLOGICAL SURVEY OF INDIA (GSI) 

GSI Building, Sector — E, Aliganj, Lucknow — 226024 Phone: 0522-2371664, 2379921 

FAX: 0522-2376407; E-Mail: geodatnr@sanchamet.in Website: www.gsi.gov.in 

INDIAN INSTITUTE OF TOXICOLOGY RESEARCH (liTR) 

Post Box No. 80, Mahatma Gandhi Marg Lucknow - 226 001, Phone: 0522-2621856, 2628227 
Fax : 0522-2628227, 2611547 Email: director@iitrindia.org, Website: www.iitrindia.org 

ISRO TELEMETRY TRACKING & COMMAND NETWORK (ISTRAC) 
Sector — C, Sitapur Road Yojana, Kursi Road Lucknow — 226071 





Phone: 0522-2361642, 2361772, Fax: 0522-2361391 


F FISH GENETIC RESOURCES (NBFGR) 
Canal Ring Road, P.O. Dilkusha, Lucknow 226 002, Tel: 0522-2442440, 2442441, 2441735; 
Fax: 0522-2442403 Email: director@nbfgr.res.in; nbfgr@sanchamet.in Website: http:/www-.nbfgr.res.in 


Rana Pratap Marg, P B No. 436 Lucknow-226 001 Phone: 0522-205831-35, 205848, 205899, 207819 
Fax: 0522-205839, 205836 E-mail: directornbri@satyam.net.in, Website: www.nbri-lko.org 


NATIONAL COUNCIL OF SCIENCE MUSEUMS (NCSM) _ 
Block - GN, Sector - V, Bidhan Nagar Kolkata 700 091 Ph: (91) (033) 2357 9347, 2357 9348, 2357 0850, 
Fax: (91) (033) 2357 6008 E-mail: ncsmin@vsni.com Website: www.ncsm.org.in & www.ncsm.gov.in 


NATIONAL RESEARCH LABORATORY FOR CONSERVATION OF 


CULTURAL PROPERTY (NRLC) 


| Sector E/3, Aliganj, Lucknow - 226024 Phones: 0522-2335359, 2333911, 2328930, 2333912 


| 


Fax: 0522-2372378 Email: mvnair@india.com, Website: www.nric.gov.in 


RESEARCH DESIGNS & STANDARDS ORGANISATION (RDSO) 


Manak Nagar, Lucknow - 226 011 Phone: 0522-2451221, 2450492 Fax: 0522-2457125 
Website: www.rdso.gov.in 


ee 


SANJAY GANDHI POSTGRADUATE INSTITUTE C 

(SGPGI) | 

Raibareilly Road, Lucknow-226 014 Phone: 0522-2668004-2668008, 2668700, 2668800, 2668900 
Fax: 0522- 2668017 or 2668078 Website: www.sapgi.ac.in 









Dr. A. K. Mahapatra, Director, SGPGI, Lucknow 
Dr. Ashwani Kumar, Acting Director, IITR, Lucknow 
Mr. C. D. Sharma, G.M., ISTRAC, Lukcnow 
Dr. B.M.C. Reddy, Director, CISH, Lucknow 
Shri H. S. Pannu, DG, RDSO, Lucknow 
Dr. M.K.J. Siddiqui, Secy. & Director, CST, U.P. Lucknow 

} Dr. M.V. Nair , Director, NRLC, Lucknow 
Dr. N.C. Mehrotra, Director, BSIP, Lucknow 
Dr. P.K. Seth, CEO, Biotech Park, Lucknow 
Dr. R.K. Singh, DDG (NR), GSI, Lucknow 
Dr. P.S. Ahuja, Director, CIMAP, Lucknow 
Dr. Rakesh Tuli, Director, NBRI, Lucknow 
Dr. T.K. Chakraborty, Director, CDRI, Lucknow 
Dr. W.S. Lakra, Director, NBFGR, Lucknow 
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Dr. Rakesh Tuli, Director, NBRI, (Chairman) 
Dr. Anand Akhila, Scientist, CIMAP, Lucknow 
Dr. C. M. Nautiyal, Scientist, BSIP, Lucknow 
Shril. D. Ram & Shri S. M. Prasad, CST, U.P. 

Dr. V.P. Sharma, Scientist, IITR, Lucknow 
shri S. Kumar, PC, RSCL (Organizing Secretary) 


Printing of this booklet is made possible duc to major funding from: 
+7 Council of 
. Science & ge 
Technology, U.P a> ¥@ 
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Regional Science City 
(National Council of Science Museums) 
Aliganj Extension, Sector E (Ekta Vihar), Lucknow-226024 
Phone: 0522-2321804, 2327833 
Email: rsclu89@sancharnet.in Website: www.rsclucknow.org 








